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I. BACKGROUND 

The HIDAL (Appendix A) has been used successfully within the past 
year on an H-34 helicopter to spray herblcldal materials (references 2 
and 3S  Test 1). It had not been previously calibrated for this purpose. 
Verbal approval of OSD/ARPA (reference 1 (Appendix B)) was obtained on 
26 June 1962 to obtain performance data on this equipment. Attempts to 
modify the equipment were not intended. It was of immediate Interest 
to determine flow rates, swath widths, particle size (mmd), and levels 
of deposit with three solutions of various viscosities, each at spray 
altitudes of 30, 73, and 100 feet. The solutions used were: (1) purple, 
(2) a mix of 2 parts fuel oil and 1 part purple, and (3) fuel oil. In 
that order. 

In the use of the HIDAL it has been recommended that only inwind 
flights be performed (Appendix A) ana that airspeeds be held in the 
range of ^5 to 55 knots. 

An HUS-1 helicopter (equivalent to H-J1*) with HIDAL aboard arrived 
from MCAF, New River, Jacksonville, N. C, for performance tests. On 
17 July the pilot was a ground observer for the last tests performed 
with the first modification of the C-123 aircraft (reference 1 and 
Supplement) and had an orientation fly-over of the grid later in the 
same day. 

Captain George S. Stains, USN, D7CC, Naval Air Station, Jacksonville, 
Florida, was alerted of the aircraft arrival on 16 July and he and Nr. L. 
Branson arrived 1? July. Both witnessed flights of 18 and 19 July. These 
tests were completed 21 July 1962. It is planned for the author to visit 
Captain Stains at NAS, Jacksonville, Florida, on or about 25 July to 
discuss performance of the equipment and the results obtained. 

Subdivision of work for the HIDAL testing at Eglin APB was as follows: 

Plow Rate Determinations 

Mr. Donald Vhittam, DSDA. In charge* 
Mr. Glenn Hippie, Olmstead APB* 
Mr. Ken Baird, Olmstead APB* 
Mr. L. Branson, DSNAS** 

'  Departed Bglin APB 20 July 
** Departed Eglin APB 22 July 



Grid Operations 

Mr, L. M. Boyer, CmlC. In charge 
Mr. C. Boyles, CalC 
Lt. c. Puller« CmlC 
It. P. Wampner, CmlC* 
Captain R. M. Wearer, Eglln APB 

and CmlC enlisted personnel from Port HcClellan 

Data Processing 

Mr. W. B. Johnson, CmlC. In charge 
Lt. C. Francis, CmlC 

Spray Plights 

Ist Lt. W. ¥. Moore, ÜSMC, 07^593, In charge 
2d Lt. A. Palatlnl, ÜSMC, 0829^2 

(B&MS 26, Sub Unit 1 
MGAP, New River 
Jacksonville, K. C.) 

Report Preparation 

Dr. J. W. Brown 
Mrs. B. 0. McCollough 

• Departed Bglln APB 19 July 



II, CALIBRATION METHODS AND RESULTS 

The methods used for calibration have been described elsewhere (reference 
1). Exceptions are noted below. 

A. Plow Rate 

The HIDAL equipment was functioned on the ground and the three 
solutions recovered In troughs draining into half «-drums. A calibrated 
dipstick was used to measure the drained amounts sprayed in a given 
period. 

It was found that all three solutions were sprayed at the same 
rate, namely, 24 gall®ns per minute. The motor, electrically powered, 
appears capable of driving a positive displacement pump at a constant 
speed, despite differing viscosities of the s@lutl®ns used. Pressures 
observed varied as follows: 

Solution 

Purple 3^ 
Mix 32 
Fuel Oil 31 

B. Sampling Qrid Operation 

The 50 knot aircraft speed requested for all flights, combined 
with altitudes of 50, 75, and 100 feet, required a more exact almlnj of 
the aircraft across given stations of the sample line. To provide tnis 
exactness, helium-filled ball®ons* on tethers approximately 10 feet long 
were set out opp®site desired crossing points. 

Because of the lower altitudes at which the tests were conducted, 
the weight=lifting capacity of the aircraft (HUS=l, equivalent to the H-34), 
the possible period of daily operation, the chemical and fuel leads, and 
the varying meteorological conditions enc@untered at the grid and in transit, 
flights were planned In pairs across the same sampling set-up„ F©r instance, 
once a sample line had been prepared, one spray pass was called for across 
station 75 and then another acr©ss station 25 with the same altitude and 
heading. These passes were usually accomplished within 3 to 5 minutes. 
An 8-minute period was allowed for the spray to settle prior t© picking up 
and setting out cards for the next pair of runs. In the meantime the air- 
craft could land within 200 yards of the controller's station, well away 
from the sampling grid, and wait for the servicing of the samplo line. 
Usually, three sets of two passes each were accomplished before returning 
the aircraft for refueling. 

A total of 4© spray flights were accomplished in the period 18-21 
July. 

* White-colored balloons were preferred by the pilot for both dawn and 
daylight flights. 



C. Particle Slise 

All flights were attempted Inwlnd; however, shifts In wind 
direction were sufficient to provide adequate separation of drops for 
approximate particle size determinations (mmd) for each solution 
(reference Appendix B). 

Solution 

Purple 348 
Mix 265 » 273 
Fuel Oil        255 - 265 

D. Swath Widths 

The following table has been prepared from the data presented 
In Appendix B. 

* 
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Solution 
Spray 
Alt (ft) 

No. Of 
Flights 

Total 
Swath 

Swath Width for Approximate 
Gallons Per Acre Rates (ft) 
0.5 GPA  1.0 QPA  1.5 GPA 

Purple 100 
^ 

Max: 
Hin: 

X: 

^BSo 
WO 
588 

320 
l6o 
248 

160 
20 
108 

120 
0 
44 

Purple 75 5 Max: 
Mln: 
X: 

1020 

7Zk 

440 
220 
304 

280 
100 
160 

140 
20 
80 

Purple 50 1 Max: 
Mln; 

X: 

500 
320 
415 

240 
220 
225 

140 
120 
135 

120 
20 
85 

Mix 100 if Max: 
Mln: 

X: 

1100 

640 

360 
200 
245 

160 
20 

115 

20 
0 
5 

MIX 75 1 Max: 
Mln: 

X; 

560 
500 
530 

320 
180 
240 

180 
40 
130 

20 
0 
5 

MIX 50 4 Max: 
Mln: 

X: 

980 
520 
055 

340 
220 
265 

180 
20 

125 

20 
0 
5 

Fuel Oil 100 4 Max: 
Mln: 

I: 

620 
520 
5B0 

240 
180 
210 

0 
0 
0 

0 
0 
0 

Fuel Oil 75 2 Max: 
Mln: 
X: 

680 
560 
620 

240 
200 
220 

20 
0 
10 

0 
0 
0 

Fuel Oil 50 2 Max: 
Mln: 
X: 

560 
540 
550 

l80 
180 
ISO 

40 
20 
30 

0 
0 
0 

Fuel Oil* 100 2 Max: 
Mln: 

It 

540 
240 
390 

200 
120 
160 

0 
0 
0 

0 
0 
0 

Fuel Oil* 75 2 Max: 
Mln: 

Xs 

660 
460 
560 

200 
60 

130 

0 
0 
0 

0 
0 
0 

Fuel Oil* 50 2 Max: 
Mln: 

X: 

720 
420 
570 

220 
180 
200 

0 
0 
0 

0 
0 
0 

'"intentionally flown 1100-1230, 20 July with a strong lapse condition 
existing and temperatures near 86° F. 



III. DISCUSSION 

Although there appear to be Inherent characteristics of sprays 
delivered by helicopter vs fixed wing aircraft« the sprays delivered 
by helicopter have been demonstrated elsewhere (references 2,  3 and 4) 
to be effective. 

Helicopters cm operate safely at lower altitudes and airspeeds; 
however, reduced pb/load (200 gallons or less), and relatively fixed 
delivery rates of the HIDAL have been found. It also seems that 
maintenance requirements of the aircraft are relatively frequent. 

Because of the lowor altitudes and airspeeds of these aircraft, 
and perhaps of the air blast of the main rotor downward, a better 
control of aimability of spray may be experienced. It appears that 
the main rotor influence is sufficient to overcome to a degree the 
influence of gentle and variable winds. Several flights performed 
in these tests gave evidence of deposit that resemble a classic bi- 
modal curve wherein the trough or valley was readily apparent but not 
severely pronounced. 

During inwlnd flight under Inversion conditions directly away from 
an obEarvation point, much of the spray r&» observed to be influenced 
by vortices created by the main rotor. Thts phenomenon usually can be 
expected to even out the level of deposit In effective swath widths. 
It is conjectured, however, that under the conditions obtaining (low 
altitude, low air speed, inwlnd, inversion with low wind velocities) 
and where the mmd of the spray and Its density were relatively high, a 
relatively rapid fallout occurred. As the density of the spray material 
diminished to that of fuel oil, it appears that levels of deposit and 
mind decreased somewhat. 

Except for the first spray .flights on 13 July, all other flights 
were well executed. The first flight was performed at about 100 feet 
altitude over station 30, and a total swath of about 440 feet was 
obtained. Because the line was 2090 ft long it was decided to combine 
flights to pass centrally over each 1000 ft of the same line. The 
second flight performed at about 7^ ft altitude resulted in tw> spray 
passes over station 30 on the same set of cards. 

At Captain Stains suggestion some releases of fuel oil were made or. 
20 July (after an abort because of thunderstorms at about 1300 to 1400 
hours on 19 July) during a lapse condition. Wind velocities were quite 
high and essentially precluded the use of purple because of potential 
damage to valuable vegetation. These releases, although indicating a 
lower level of deposit, averaged total swaths comparable to or a little 
less than swaths flown 21 July with fuel oil under inversion conditions. 

' 



Meteorological information is assentxal for a proper evaluation of 
the data, (pnrtlcularly wind directions Influencing the spray during 
Its rail), rhe vlnd direction data Is perhaps the least reliable^ not 
only for this report but for a previous one (reference 1), Instrumenta- 
tion to gi.e more exact directional data at low altitudes (25 to 200 ft 
at desired intervals) using a tethered balloon is highly desirable but 
unavailable. Tower instruments are known but a balloon is desirable 
because it can be lowered should the prevailing winds Indicate a flight 
in its v5oi",lt-y, A fixed tower for the sake of safety would have ;o be 
furthei removed from the sampling area. 

Since a niix" for tho HEDäL was obtained in the past year it appears 
that flight tests would be in order to determine new and perhaps greatsr 
safe airspeeds. The pilot reported that m his opinion the HIDAL could 
be lown safely at 70 knots. If higher airspeeds are possibles greater 
flow rates would also be indicated for use in connection with the 
increased airspeeds. 

The sequence of materials sprayed was intentionally planned to leave 
the system as uncon^aminated of purple code material as possible under 
the circumstances. It is suggested that the nozzles be removed, dlsas» 
sembled, submerged and rinsed in a suitable solvent (gasoline, acetone 
or the like) prior to use for insecticide purposes. The tank and booms 
can be flushed again with fuel oil as a precautionary measure. 

In regard to aircraft and other vehicles exposed to sprays of the 
purple code material, it Is suggested that in a large measure heroic 
efforts to remove the chemical have contributed to observations by others 
that any deleterious effact was caused by the chemical. Effects of this 
kind should be objectively appraised. Areas of investigation should 
include, effects on various metal alloys, plastics, paints, various 
rubber compositions, etc. Until studies of this kind are made prejudice 
and superstition are likely to prevail. 



IV. CONCLUSIONS 

A. The data reporter herein are uncorrected and should be corrected 
prior to evaluation by others skilled In the necessary arts. 

B. The HIDAL performance Is generally Indicative of a useful system 
to spray the solutions tested. It appears that the system is capable of 
delivering about 1 gallon per acre of purple code material in a swuth of 
100 to 150 ft over open terrain. This swath width is likely to decrease 
somewhat if releases are made over a forest. 

C. The unevaluated data are probably representative of what can be 
expected performance-wise under operational conditions comparable to 
those prevailing during these tests. 



V, RECOMMENDATIONS 

It is recommended that: 

1. Certain materials Including about 27 drums of purple code material 
and 10 drums of mix (2 parts fuel oil-1 part purple) and other items 
necessary for the maintenance and operation of the sampling grid be stored 
under appropriate conditions at Eglln APB pending the arrival of the 
second modification of an MC-l/C-123 system for testing. 

2. Captain George S. Stains, USN, DVCC, NAS, Jacksonville» Florida, 
be provided with an evaluated report as soon as it becomes available so 
that any further desirable testing can be planned for this system immedi- 
ately subsequent to tests with the second modification in 1 above. 

3. The HIDAI|/h-3^ system continue to be used in situations where 1 
gallon per acre or less of purple code material is indicated and the 
system capacity is not restrictive. 

4. Decontamination procedures be developed and tested for adequacy 
for those systems which have been or will be used to spray purple code 
material, either in concentrated or in diluted form. 

5. Teflon vanes be used in the HIDAL pumps until proven to be 
unsatisfactory or until a more suitable material Is found. 

6. A realistic appraisal of effects of the purple code material 
be conducted on the HUS-1 aircraft (No. 145786) used in these tests 
and that these findings be made known as soon as possible, 

7. The HIDAL rig be test flown for greater permissible operational 
airspeeds. If the airspeed can be increased effort should be Initiated 
to increase flow rates as well. 



VI. REPERENCBS 

1. Modification and Calibration of Defoliation Equipment (C-123 - 
First Modification) (and Supplement), 

2. Preliminary Report of Vegetatlonal Spray Tests. 

5, Vegetatlonal Spray Tests In South Vietnam (and classified Supplement). 

4. Review and Evaluation of 1RPA/0SD "Defoliation" Program. 
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APPENDIX A 

INSTRUCTIONS FOR THE OPERATION OP HIDAL 



UNITED STATES NAVY 
DISEASE VECTOR CONTROL CENTER 

U. S. NAVAL AIR STATION 
JACKSONVILLE 12, FLORIDA 

INSTRUCTIONS >OR THE OPERATION OF HIDAL 

INTRODUCTION 

The Navy's need for insecticide dispersal equipment for use on 
rotor wing type aircraft has been evident for several years. A few of 
the helicopter manufacturing companies have produced dispersal apparatus 
for their own aircraft; however, such equipment required varying amounts 
of alteration to the helicopter and resulted in too much time for mounting 
and dismounting. 

The Navy and Marine Corps, and this is also true f^r the other 
branches of the Armed Forces, have a progressively fewer number of 
propeller-driven fixed wing type of aircraft that are capable of accom- 
modating presently available aerial dispersal equipment. Jet aircraft 
are extremely limited in their ability to disperse insecticide because 
of their tremendous speed, poor maneuverability, and the high altitudes 
at which they must operate. Therefore the helicopter Is the only remaining 
aircraft which is suitable and available in quantity for aerial dispersal 
operations. 

The principle objectives in developing Insecticide dispersal equips 
ment for the helicopter were as follows: (1) to have available a versatile 
spraying apparatus (;hat could be mounted on most of the larger types of Navy 
and Marine Corps helicopters; (2) to design tho  equipment SP that it could 
be mounted and dismounted with a minimum of time and effort, and require as 
little modification to the aircraft fuselage as possible} (3) construct the 
equipment as light in weight as possible, without sacrificing rigidity and 
strength, and thereby achieving the maximum pay load; (4) utilise standard 
stock Items for parts that would most likely need repair or replacement; and 
(5) make the equipment so that it would be economical to contruct and maintain 
and simple to operate. 

Before any serious consideration is given to the use of this equip- 
ment for aerial dispersal operations the following instructions and technical 
publication should be used as guidelines: 

1.. OPNAVINST 6250.2A (being revised) "Dispersal of Insecticide by 
Aircraft!1. 

2. SECNfVINST 6250.1 "Pest Control in civilian communities, policy 
concerning assistance of". 

3. BUMBDINST 6250.3 "Insecticides, Precautions and Use of". 

4. NavHed P-5010-11, The Proper Handling of Navy Standard Pesticides. 

A-2 



A, The Dlsperaal Unit. 

HIDAL (Helicopter, Insecticide, Dispersal Apparatus, Liquid) consists 
of a pair of spray boons extending out some 25 feet, on on each side of 
the helicopter fuselage in a delta design. The pumping unit is operated 
by a motor which receives power from the helicopter electrical system. 
A 200 gallon fiber glass non-corrosive cylindrical tank mounted inside 
the cabin comprise the reservoir for the insecticide. The insecticide 
is discharged from the boom througlv a series of tee-Jet brand diaphragm 
type nozzles and is distributed over a wide area by the helicopter rotor 
blade turbulence. 

B, Insecticide Solution to be used. 

1. A 20 per cent solution of DDT in fuel oil (Standard Stock No. OH68ilO- 
291-3^62) is recommended for use in the HIDAL provided there is no 
proven Insect resistance to this insecticide. In the event there 
is resistance, the recommendations of an entomologist are essential. 
Insecticide concentrates other than 20 per cent DDT aerial spray may 
be used. However, they must be in oil solutions. Insecticide 
solutions should be of sufficient concentration so that a deposit 
rate as low as one«>half pint per acre will produce kill. 

2. When possible, those using HIDAL should work with and be guided by 
the advice of a member of the Medical Department qualified in entomo- 
logy or vector control. 

3» Only oil solutions of insecticides can be used in this equipment. 
This is required because the pumping unit is lubricated by the 
solution it pumps. 

4. Safety precautions should be observed at all times when handling 
insecticides (see instructions in enclosed NavMed P°^010°ll, "The 
Proper Handling of Favy Standard Pesticides"), 

C, Pilling Reservoir. 

1. Remove reservoir filler cap and place funnel equipped with fine 
mesh screen in position. 

2. Fill the 200°gall©n reservoir to capacity or to level approved by 
the aircraft commander. Standard Stock 20 per cent DDT insecticide 
weighs approximately 8 pounds per gallon. The insecticide level in 
the fiber glass tank can be easily seen through the tank wall. 

3* A convenient and rapid method of filling the reservoir is by using 
a barrel type hand crank oil transfer pump (Tokheim high vacuum hand 
pump. Model 688 Series, Ft. Wayne, Indiana Factory Branch, U73 Ninth 
Street, San Francisco, California), This unit is for field use in 
transferring oil solvents from barrels. 
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4. After filling reservoir make certain that filter c.p is securely in 
place. 

5. Every effort should be made to prevent spillage of the insecticide 
in the cabin of the aircraft. 

D, ground Check. 

1. Check all hose connections and pipe fittings for leaks. 

2. Check electrical connections for tightness and determine if operating 
switch is properly mounted in pilot's compartment« 

3. Make certain that ground wire from pump unit is properly grounded to 
aircraft frame. 

4. Check Individual nozzles for correctness of alignment and tightness 
of fit. 

5. With pilot in aircraft compartment, activate spray switch for suffi- 
cient period to determine if each nozzle is functioning properly. 
Approximately ten seconds pumping time will be required to fill the 
booms and before the nozzles will begin spraying. 

6. Observe pump pressure gauge. The proper pump pressure should read 
about 40 psi with all nozzles spraying. 

7. Turn motor unit on and off several times and check nozzles and other 
boom fittings f&? leaks. 

E. Plight Recommendations. 

1. Altitude of release. 

a. HIDAL should be operated between 73 and 100 feet altitude. Over 
dense foliage it may be necessary to fly at lower altitudes in 
order to obtain maximrm penetration of spray. Spraying over open 
terrain an effective swath (killing twathj of 300 or more feet 
may be expected at 73 to 100 foot altitude. It should be noted 
that lower altitudes will result in considerably reduced swath 
widths. Altitudes in excess of 123 feet are not recommended, 
because of the wide and ineffective dispersal of the insecticide. 

Recommended operational speed is 30 to 35 knots for the HUS 
type helicopter. Speeds higher than 55 knots will result in an 
undesirable decreased Insecticide deposit rate and diminish the 
down draft effect of the rotor blades. Speeds less than 43 knots 
are not recommended due to loss of translational lift. At the 
recommended speeds the deposit rate is between 1-1/2 and 2 quarts 
of insecticide per acre. 
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c, Wind velocity. 

Operations are n®t recommended in winds above 10 kniDts. 
Wind velocity below 5 kn^ts Is the most desirable. 

c. Line of flight. 

When possible all flight operations should be made into 
the wind. Downwind and crosswlnd flights may result In con* 
Slderable contamination to the aircraft. The equipment should 
never be operated with the aircraft in a "h@verlngB position. 
This results in undue contamination to the aircraft and endangers 
flight personnel. 

e. Distance which may be expected between lines of flight (swath 
wldthl. 

(1) Open type terrain; 300 feet 

(2} Light or intermittent canopy:   2@@ feet 

(3J Heavy canopys 100 feet 

It should be noted that the above distances are only 
approximates and many conditions can alter them. 

f-   Time of day for spraying. 

(1} Ground turbulence. 

(aj Spraying is most effectively controlled when the air 
near the g.i&und is moving downward or when there are 
no detectable vertical drafts. Updrafts (turbulence]!, 
Increase during the day is the sun warms the terrain 
and often are considerable by mld-aftem©®n. This 
tends to float the spray, especially the small droplets, 
and downward progress of the insecticidal cloud Is 
delayed. If significant winds are present, the 
insecticide may drift er^lrely out of the target area 
resulting in unpredictable and erratic deposit of the 
spray. 

(b) Spraying is therefore besv done in the early morning 
near sunrise or late evening when the ground tempera- 
tures are cool, 

(cH When the temperature of the air six to eight feet above 
the ground is at least one degree warmer than the 
temperature six inches from the ground, best results 
are achieved. 
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1. The after fuel tank @f tlae helicopter should be left empty whenever 
possible. This is to c@mpensate f@r C<=G, 

2. Never operate the Insecticide fuel pumps without solution. 

3. Per each lt0M gallons ©f insecticide dispensed the master filter 
and filters in each nozzle should be removed and cleaned. The 
nozzle tips should always be adjusted so that the n®zzle slit 
opening and the flat spray pattern are parallel to the boom. Bach 
nozzle is equipped with an individual diaphram type ckeck valve 
which is designed to open at 3*7 pounds pressure. Sometimes dirt 
may cause these valves t© "leak" and results in nozzle dripping. 

4. Use only an oil type insecticide solution in HIDAL equipment. 
Never under any circumstances, use an emulsion, suspension, or 
wettable powder solution. 

5. The booms should be handled with extreme care in order that the 
delicate nozzles will not become damaged or broken. 

P. Nozzles. 

1. The nozzles used with HIDAL are a special ntee~jet" brand especially 
adapted for aerial dispersal of insecticides. A Spraying Systems 
Company catalog furnished with each unit, describes the nozzle and 
its components in detail. The nozzles have been assembled on the 
boom at the time ©f shipping, and only need to be checked for 
tightness of fit when the boom is removed from the shipping case. 
DO NOT THROW AWAY THE SHIPPING CASE, because it has been especially 
provided for transporting and storing the HIDAL booms. 

2. Nozzle description. 

The nozsles furnished with this equipment are N@. 4664 diaphragm 
"tee-Jet" brand. The tip furnished with each nozzle is a Spraying 
Systems No. 8006, which delivers a flat spray pattern fOO®) at a 
flow rate of 0.6 gpm at 40 psi. All component parts of the nozzle 
may be purchased separately from the Spraying Systems Company, 
Bellwood, Illinois, in the event that they are lost or damaged. 
Tips which provide different flow rates and spray patterns may also 
be obtained for this nozzle. Bight spare nozzles and 13 blank plugs 
are furnished with each EEDAL kit. 

J. Nozzle spacing al®ng the boom. 

The nozzle openings on the boom are numbered 1 through 34, beginning 
with the Inboard section. Under most conditions, numbers 1 through 
4 are plugged. This is to reduce contamination to the aircraft 
fuselage. The recommended nozzle arrangement is as follows: 



4. 

k IncluslTe Plug 14 Plug 
3        hozzle 15 Nozzle 
6        Plug 16 PlU'i 
7         Nozzle 17 Nozzle 
8         Plug 18 Plug 
9        rtosszle 19 Nozzle 

10        Plug 20 Plug 
11        Nozzle 21 Nozzle 
12         Plug 22 Plug 
13        Nozzle 25 - 24 Nozzles 

Nozzle adjustment. 

The nozzle Is In the correct position when its length Is at right 
angles to the boom proper. The tip should be adjusted so that the 
slotted portion is parallel to the boom. No adjustment is necessary 
to the diaphragm end of the nozzle except to be sure that the 
retainer is tightly locked by the spring clip. 
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>jvnoyjM±Lin- Koj oupu'iAnx 

Swath Widths* and Estimated ,' of Mass in Each Swath 

Pit. Alt. Spray 
Total 
Swath 

0.5 GPA  ! 1.Ö GPA , 1,5 QPA 
Recov- Pile *    1 n^ 1 i ' 

No. Ho. -te' (ftl Materiel (ft| Pt Mass Pt Mass Pt Mass ery HMD 
IKT ■ IF. jui bt   m Purple wl &wv J7 JL • X 160 6B.9I 0 - 135.^ - 

2 2 If 75 it 1020 wo 93.9 28® 76.7 1 140 49.5 126.7 - 

H-3 1 19 Jul 62 100 Purple 660 320 77.5 2® 6,2 0 - 126.9 m 

k 2 n 100 n 880 ?'J0 85.® 100 43.8 20 13.7 121.3 348 
5 3 tt 75 it 520 280 98.6 ! 160 75.7 i ̂ 20 62.7 140.2 w* 

6 1 II 75 n 54® 22® 84.6 12® 65.8 . iOO 56.4 116.9 - 

I 5 n 50 n 42® 240 97.1 14® 73.5 120 64.5 135.0 • 
6 n 50 ■« 42® 22® 89.9 120 64.6 100 55.3 129.5 m 

9 7 n 100 it 520 22® 93.3 16© 78.8 120 62.9 140.1 m 

10 8 II 100 it 44® l6ö 84,9 10® 64.5 80 55.0 123.1 m 

11 9 n 75 tt 660 320 91.1 14® 59.2 20 17.7 163.8 m 

12 10 n 75 n 88® 26a 85.0 100 52.1 20 19.3 146.4 m 

13 ii it 50 tt 320 2?0 96.I 140 75.1 100 56.8 138.2 H 

W 12 ti 50 H 500 2;i0 37.1 14® 64.3 20 13.3 126.6 m 

H-15 1 20 Jul 62 100 2 Puel Oil 46® 21JO 83.7 14® 68.1 20 11.7 123.7 m 

16 2 n 10® & 1 Purple 48® 200 86.6 140 68.3 0 - 107.6 273 
17 3 n 75 it 5©® <;49 9®.® 180 72.0 0 - 109.4 - 
18 4 ti 75 H 54® :L8® 93.5 14® 77.6 20 14.9 82.5 m 

19 5 r 5© It 51»® 26® 93.9 14® 61.3 0 . 101.9 - 

zo 6 II 50 tt 580 24® 86.1 16® 64.6 0 - 113.1 m 

21 1 n 100 II 52® 220 86.4 160 66.3 0 - . • 
22 ti 10® It 11®® 36® 86.-* 2® 6.5 0 - . 2w 
23 9 it 75 tt 56® 22® 88.3 4® 19.2 0 ~ 110.7 - 

2^ 10 it 75 It 520 32® 85.0 16® 53.9 0 - 161.7 m 

25 ii it 50 II 98® 340 84.6 lb® 58.8 20 10.7 183.3 - 
26 12 n 50 It 52® 220 84.5 2® 11.8 0 - 98.1 M 

H-27 1 2© Jul 62** 100 Puel Oil 24® 120 77.2 © ~ Q  = 51.8 ■1 

28 2 it 100 It 54® zm 75.5 ® - © - 92.8 • 

29 3 n 75 tl 46® 200 77.3 ® - 0 - 72.6 m 

50 k ti 75 It 66® 6® 32.5 @ » 0 - 68.4 m 

31 5 ii 5® II 42® 18® 79.4 ® - c - 82.3 m 

32 6 n 5® tt 720 220 81.7 6 ~ 0 - 79.0 - 

H-33 1 21 Jul 62 100 Puel Oil 62® 240 81.4 © ~ 0 ~ 96.4 m 

3^ 2 it 10® n 62® 220 81,8 ® ~ 0 - 94.9 m 

35 3 ti 75 it 68® 24® 81.3 ® - 0 - 104.0 . 

36 4 it 75 it 56® 2@® 82.1 2® 9.6 0 - 90.3 • 

37 5 n 5® it 56® 180 73.9 4® 18.5 0 - 90.7 • 

38 6 n 5® n 54® 18® 83.8 2® 10.7 0 - 78.0 - 

39 7 it 10® it 56® 20® 87.9 0 - 0 - 78.2 235 
uo 8 n 100 it 52® 18® 81.2 0 - ® ~ 79.9 265 

*♦ Mid-day flights 
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MASS DEPOSIT 

MATERIALS  Purple        AIRSPEED, Conatamt at 37.5 mph f50 knots] 

DATS:    18 July 1962 ALTITUBEs        100  ^feet 

PLIGHT #;  1    ; Inwlnd        SWATH WIIlTHs      WO   feet 

SAHPLB LINE:     , D , AIRCRAFT COURSE;   k5     decrees 

TIME OF RELEASE: 

DURATION:    31  seconds 

PLOW RATE:      2k GPM 

STATION G.P.A.    STATION G.F,A.^   STATIOH O.P.A. ^ ^.STATION Ö,P.A. 
Stations 1-57 blank ""'58"" =      Station's bj-'lOO Blaiilc 

39 OM 
ko 0.08 
41 0.2 
U2 0.4 
43 0.5 
kk 0.6 
45 0.8 
'46 i.p 
47 i.4 
48 i.i 
^9 1.0 
50 0.6 
51 1.0 
52 1.2 
53 1.2 
54 1.1 
55 0.7 
56 0.5 
57 0.3 
58 0.1 
59 0.1 
6o 0.02 
6l Trace 
6£ ^ 

^ Recovery - ^20g_x 57.5jc i:fo94 ^|0 « 135,«: 

Total    13.94 

B-6 



MATERIAL:       Purple 

DkT&i               18 July 1962 

FLiaHT #:  2   ; Inwlnd 

SAMPLE LINE:       D 

TIME OP RELEASE:  0508 

DURATION:        13 

hours 

seconds 

PLOW RATE:      24 GPM 

MASS DEPOSIT 

AIRSPEED: Constant at 57.5 mph (30 knots) 

ALTITUDE:  75      feet 

SWATH WIDTH:      1020      Peet 

AIRCRAFT COURSE: il degrees 

STATION G.P.A. STATION O.P.A. STATION O.P.A.    STATION G.P.A. 
1 Trace 26 0.2 51   3.5 
2 n 27 0.3 52 
3 M 28 0.4 Stations 53-100 blank 
k tt 29 0.4 
5 11 30 0.5 
6 11 31 0.5 
7 11 32 0.5 
8 tl 33 0.5 
9 n 34 0.6 

10 n 35 0.7 
11 11 36 0.7 
12 11 37 0.8 
13 11 38 1.0 
14 n 39 0.9 
15 11 40 0.9 
16 11 41 1.0 
17 11 42 1.2 
18 tt 43 1.3 
19 11 44 1.3 
20 tt 45 2.1 
21 0.06 46 2.0 
22 0.06 47 1.7 
23 O.Dff 48 1.3 
24 0.1 49 1.1 
25 0.1 50 2.1 

% Rec overy ~  . 202 x 57.5 x 27.9 x 18.54 a 126.7 
2^ x 2 

Total 27.9 

B-7 < 
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MATERIAL- Purple  

DATE:     19 July 1962 

MASS DEPOSIT 

^____ AIRSPEED: Constant at ^7.5 mph (50 knots) 

PLIGHT #: 

SAMPLE LIME: 

; Inwlnd 

A 

TIME OP RELEASE: 0*157 hours 

DURATION: 20 seconds 

PLOW RATE:        24       GPM 

ALTITUDE: 

SWATH WIDTH: 

100 

660 

feet 

feet 

AIRCRAFT COURSE: 90 degrees 

STATION Q^P.A. STATION Q.P.A. 
Stations I-65 blank 

STATION 
—55~" 

67 
68 
69 
70 
71 
72 
73 
74 
75 
766 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

Q.P.A. STATION Q.P.A. 

Trace 
n 

Ö.8 
0.8 
0.9 
0.9 
1.0 
0.9 
0.8 
0.8 
0.8 
0.8 
0.7 
0.7 
0,5 
0.5 
0„5 
0.5 
0.5 
0.4 

92 
93 
94 
95 
96 
97 
98 
99 

100 

OTT 
0.4 
0.3 
0.4 
0.4 
0.4 
0.3 
0.2 
0.2 
0.2 

% Recovery s .202 x  57.5 x 16.00 x 16.38 s 126.9 
24 

To^.al 16.00 

B-8 



MATERIAL:  Purple 

DATE:     19 July 1962 

PLIGHT #: 2 ; Inwlnd.. 

SAMPLE LINE: A 

TIME OP RELEASE: 0500 hours 

DÜRATIOH: 18 seconds 

PLOW RATE: Zk GPM 

HASS DEPOSIT 

AIRSPEED:Constant at 57.5 mph (50 knots) 

ATTITÜDE: 

SWATH WIDTH: 

AIRCRAFT COURSE: 

100 feet 

880 feet 

90 degrees 

STATIOH Q.P.A.    STATION O.P.A. STATIOH O.P.A.    STATION Q.P.A. 
Station 1-19 blank   20 - 45 0.04 

21 2.1 46 0.08 
22 0.9 47 0.04 
23 0.8 48 0.04 
Zk 1.0 49 0.02 
25 0.9 50 0.1 
26 1.0 51 0.1 
27 0.8 52 0.1 
28 0.9 53 0.05 
2^ 0.7 54 0.05 
30 0.8 55 0.05 
31 0.7 56 0.05 
32 0.7 57 0.05 
33 0.7 58 0.05 
34 0.5 59 0.05 
35 0.5 60 0.01 
36 0.4 61 0.01 
37 ü.3 62 Trace 
38 0.1 63 n 

39 0.2 6k 11 

40 0.08 65 it 

41 0.1 66 c 

42 0.05 Stations 67-IOO Blank 
43 0.08 
44 0.1 

% Recovery s .202 x 
-^ 

15.30 x 16.38 » 121.3 

Total l?.?0 

B-9 



MATERIAL:    Purple 

DATS:    19 July 1962 

PLIGHT #:   3   ; 

SAHPIB hin: 

Inwlnd 

D 

TIME OP RELEASE; 0518 hours 

DDRATIOlf: 22 seconds 

PLOW RATB: 24 OFM 

NASS DEPOSIT 

AIRSPEED: Constant at 57.5 pph (50 knots) 

ALTITUDE: 75    feet 

SWATH WIDTH: 520 feet 

AIRCRAPT COURSE:    0»5 degrees 

STATIOH Q.P.A.    STATION O.P.A,    STATIOH Q.P.A.    STATIOH Q.P.A. 
Stations 1-19 blank  20 

21 Trace 
22 0.05 
23 0.5 
24 2.0 
25 1.4 
26 1.5 
27 0.8 
28 0.7 
29 1.5 
30 1.7 
31 1.0 
32 1.0 
33 0.7 
34 0.7 
35 0.6 
36 0.5 
37 0.5 
38 0.1 
39 0.02 
40 0.02 
41 0.01 
42 0.01 
43 0.01 
44 Trace 
45 N 

46 II 

47 It 

48 . 

Stations 49-100 blank 

% Recovery ■ .202 x ^.5 x 15.32 x 18.91 « 140.2 

Total 15.32 



HATBRIAL:    Purple 

DATE: 19 July 19^2 

MASS DEPOSIT 

  AIRSPEED: Conntant at 57.;? mph (50 knots) 

  ALTITUDE:  J^ feet 

PLIQEi- #: 4 ; Inwlnd SWATH WIDTH: 3^0 feet 

SAMPI£ LINE: AIRCRAFT COURSE:   ^5 degrees 

TIME OP RELEASE:  0521    hours 

DURATION:  19  seconds 

PLOW RATE:     _24  QPM 

STATION Q.P.A.    STATION Q.P.A. 
ilattoM 1-57 blank        """ 

STATION 
 55— 

G.P.A. STATION G.P.A. 

85 
86 
87 

Stations 88-100 
Blank 

59 
60 
61 
62 
63 
6k 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7^ 
75 
76 
77 
78 
79 
80 
81 
82 

Trace 
11 

11 

ti 

it 

n 

0.04 
0.05 
0.08 
0.1 
0.1 
0.2 
0.2 
0.2 
0.5 
0.6 
0.8 
0.9 
1.5 
1.2 
l.i 
0.7 
1.2 
1.5 

0.5 
0.1 
Trace 

% Recovery s .202 x 57.5 x 12.77 x 18.91 - ll6.9 
~       24 

Total  12.77 

B-ll 



MATERIAL:  m 

DATS:    19 July 1962 

Purple 

PLIGHT: ^ ; Inwlnd 

SAMPLE LINE: 

MASS DEPOSIT 

i   AIRSPEED: Constant at $7.5 aph (50 knota) 

__ ALTITUDE: 50   feet 

TIME OP RELEASE:   0537   hours 

DURATION: 22 seconds 

PLOW RATE:      2f    QPM 

SWATH WIDTH: 

AIRCRAPT COURSE: 

<I29 

HL 

feet 

degrees 

STATION O.P.A. 
Stations 1-55 blank 

STATION G.P.A. STATION Q.P.A, STATION O.P.A. 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7^ 
75 
76 
7I 78 
79 

Trace 
n 

0.1 
0.2 
0.6 
0.8 
1.5 
1.5 
1.8 
1.6 
0.6 
1.5 
1.6 
1.4 
0.9 
0.8 
0.6 
0.1 
0.05 

Stations 80 - 100 blank 

t Recovery » .202 x 57.5 x 15.65 a 17.82 s 135.0 
24 

Total 15.65 

J 



«iATBRIAL:      Purple 

DATE: 19 July 1962 

PLIGHT #: 

MASS DEPOSIT 

 AIRSPEED: Constant at j??,;? mph (30 knot») 

 ALTITUDE: 50      feet 

SAMPLE LINE: 

Irwlnd 

TIME OP RJLBASE:    0539   hours 

DURATION: 20  seconds 

PLOW RATE: 24    OPM 

SWATH WIDTH: 420 feet 

AIRCRAFT COURSE: 

STATION Q.P.A. STATION Q.P.A. STATION Q.P.A. STATiON Q.P.A. 
Stations 1-7 blank 

8 » 

9 Trace 
10 n 
11 0.1 
12 0.2 
13 0.4 
14 0.5 
15 0.8 
16 1.4 
17 1.6 
18 1.1 
19 1,2 
20 1.2 
21 1.7 
22 1.5 
23 0,9 
24 0.8 
25 0.8 
26 0.4 
27 0.3 
28 0.1 
29 0.01 
30 Trane 

Stations 31-100 Blank 

# Recovery a .202 x  57,5 x 15.01 x 17,82 s 129.5 

Total 15.01 

B n 



DATE:  . 

PLIGHT #: 

MASS DEPOSIT 

___________ AIRSFEED: Constant at ^7.!? mph (50 knots) 

19 July 1962  ALTITUDE; 100       feet 

Furple 

JL 
SAMPLE THIS: 

Inwlnd SWATH WIDTH: 

AIRCRAFT COURSE: 

TIME OP RELEASE:    06l9   hours 

DURATION: 20   seconds 

FSM RATE: 24     QPM 

520 

^0 

feet 

degrees 

STATIOH 0.P.A.    STATION O.P.A.    STA'iJON a.?.A. STATION O.P.A. 
Stations 1-53 Blank                 5^ 0 79  0.1 

55 Trace 80  0.05 
56 it 81  0.02 
57 11 82 
58 ti Stations 83-100 
59 it Blank 
0 ti 

61 11 

62 11 

63 0.2 
64 0.5 
65 0.8 
66 1-3 
67 1.5 
D8 1.5 
69 1.2 
70 0.9 
71 1.1 
72 1.4 
75 1.5 
74 1.0 
75 0.8 
76 0.2 
77 0.2 
78 0.2 

% Recovery s .202 x 57.5 x 14.47 x 20 
24  '" 

= 140.1 

Total 14.47 

B-14 

J 



MATERIAL:   Purple 

DATE:       19 July 1902 

PLIGHT #:  8 

SAMPLE LINS: 

; Inwlnd 

A 

TIME OP RELEASE: 0622  hours 

DÜRATIOM: 20  seconds 

PLOW RATE: 2f      OPM 

MASS DEPOSIT 

AIRSPEED: Constant at 57.5 mph (^0 knots) 

ALTITUDE:  100       feet 

SWATH WIDTH:       WO       feet 

AIRCRAFT COURSE: JSL degrees 

STATION Q.P.A. STATION O.P-A. STATION O.P.A. STATION Q.P.A. 
Stations 1>7 Blank 

8 . 

9 Trace 
10 0.02 
11 0.05 
12 0.05 
13 0.05 
14 0.2 
15 0.3 
16 0.3 
17 0.9 
18 1.2 
19 1.9 
20 l.l 
21 0.8 
22 1.2 
23 2.0 
24 0.9 
25 0.8 
26 OA 
27 0.2 
28 0.2 
29 0.1 
JO 0.05 
31 Trace 
32 - 

Stations 33-100 Blank 

% Recovery s .202 x 57.5 x It.JZ x 20 » 123.1 

Total 12.72 

B-15 



MASS DEPOSIT 

MATERIAL:      Purple AIRSPEED; Constant at 37»5 aph (30 knots) 

DATE: 1^ July 1962     ALTITUDE: 75     feet 

PLIGHT #:   9      ; Inwlnd     SWATH WIDTH: 660     feet 

SAMPLE LINE: A AIRCRAFT COURSE: 90   degrees 

TIME OP RELEASE:   0635    hours 

DURATION: 20   seconds 

PLOW RATE: 24      QPM 

STATION O.P.A. STATION G.P.A. rr- a 91 0.1 
67 Trace 92 0.08 
68 n 93 0.05 
69 3.5 94 0.08 
70 1.2 95 0.08 
71 0.9 96 0.02 
72 1.3 97 0.02 
73 1.2 98 Trace 
74 1.3 99 0.02 
75 1.2 100 Trace 
76 1.1 
77 0.8 
78 0.9 
79 0.7 
80 0.8 
81 0.8 
82 0.8 
83 ©.5 
84 0.5 
85 0.5 
86 0.4 
87 0.4 
88 0.3 
89 0.1 
90 0.1 

% Recovery S .202 x ^7.5 % 19.75 3E 17.14 « 163.8 

Total 19.75 

B-16 



MATERIAL:   Purple 

DATE:    19 July 19^2 

HASS DEPOSIT 

_.,_ AIRSPEED! Constant at 37..$ mph ($0 knots) 

  ALTITUDE:  21  feet 

PLIGHT #: 10 ; Inwind 

SAMPLE LINE: 

TIME OP RELEASE: 0658 hours 

DURATION: 22 seconds 

PLC¥ RATE:        24       0PM 

SWATH WIDTH: 880 feet 

AIRCRAPT COIRSE: 90   degrees 

STATION O.P.A. STATION G.P.A.    STATION 3.P.A.    STATION Q. 
Statlont 1-18 blank  44 0.1 

19 . 45 0,1 
20 3.4 46 0.05 
21 1.4 47 0.05 
22 <r.9 48 0.05 
23 1.2 49 0.05 
2U 1.1 50 0.05 
25 1.2 51 Trace 
26 0.9 52 11 

27 0.9 53 n 

28 0.8 54 11 

29 0.8 55 11 

30 0.8 56 0.05 
31 0.5 57 0.05 
32 0.6 58 0.02 
33 0.5 59 0.04 
34 0.2 60 0.02 
35 0.2 61 Trace 
36 C.2 62 0.02 
37 0.3 63 Trace 
78 0,2 64 n 

39 0.2 65 N 

40 0.1 Stations 66-100 
41 0.2 Blank 
42 0.2 
432 0.2 

% Recovery a .202 x 57.5 x 17.65 x 17.14 » 146.4 
25 

Total IJ.ö^ 

Q.P.A. 

B-17 



PLIGHT #: _JL1 

SAMPLE LINE: 

TIME OF RELEASE: 

DURATION: 

FLOW RATE: 

Irorlnd 

MASS DEPOSIT 

AIRSPEED: Constant at 57.5 mph (50 knots) 

ALTITUDE: 50 feet 

SWATH WIDTH: 

AIRCRAFT COURSE; 

06;?8     hours 

24 

seconds 

QPM 

STATION   Q.P^A. STATION Q.P.A. 
Stations 1-16 Blank 

11 . 
12 Trace 
13 0.3 
IH 0,5 
13 0.9 
16 1.4 
n 1.5 
18 1.3 
19 0.8 
20 1.0 
21 2.2 
22 1.6 
23 1.3 
24 0.9 
25 0.8 
26 0.2 
27 0.08 
28 Trace 
29 o 

Stations 30°1OO Blank 

STATION    Q.P.A. STATION   P.P.A. 

$ Recovery • .202 z 57.5 % 14.78 x 19.32 s 138.2 

Total   14.78 

B-: 



MATSBIAL:  Purple 

DATE:     19 July 1962 

PLIGHT #: 12 ; Inwlnd 

SAMPLE L7.NS: D 

TIME OF RELEASE: 0700   hours 

DURATION: 19    seconds 

PLOW RATE: 2^        OPH 

HASS DEPOSIT 

AIRSPEED$ constant at 57.^ mphCSO knots) 

ALTITUDE:  50   feet 

SWATH WIDTH; 500 feet 

AIRCRAFT COURSE: il degrees 

STATION Q«P»A.    STATION P.P.A. 
Stations 1-50 Blank 

STATION Q,PtA. STATION O.P,A. 
51 m 76  D.T 
52 m 77  0.2 
53 Trace 78  Trace 
5* 0.02 79  - 
55 0.02 Stations 80-100 
56 0.05 blank 
57 0.05 
58 0.2 
59 0.2 
60 0.2 
61 0.4 
62 0.6 
63 0.7 
64 0.9 
65 1.0 
66 1.1 
67 1.2 
68 1.0 
69 1.0 
70 0.6 
71 1.0 
72 1.8 
73 0.9 
7^ 0.2 
75 0.1 

% Recovery a  .202 x 57.5 x 13.54 x 19.32 » 126,6 

Total 13.54 



MASS DEPOSIT 

MATERIAL:  2 Fuel Oil, 1 Purple   AIRSPEED: Constant at 57.5 mph (50 knots) 

DATE:    2Q July 1962          ALTITUDE:           100      feet 

PLIGHT #:   I   { Inwind       SWATH WIDTH: Jf60 feet 

SAMPLE LINE: 

TIME OP RELEASE: 

DURATION: 

FLOW RATE: 

B 

0445 hours 

20 seconds 

24 GPM 

AIRCRAFT COURSE: ?15   degrees 

STATION Q.P.A. STATION Q.P.A. STATION Q.P.A. STATION Q.P.A. 
Stations 1-15 blank 16 - 

17 0.05 
18 0.4 
19 0.6 
20 1.2 
21 1.0 
22 1.0 
25 0.5 
24 1.1 
25 1.5 
26 1.4 
27 1.0 
28 0.8 
29 0.6 
30 0.4 
31 0.4 
32 0.4 
53 0.2 
34 0.1 
35 0,08 
36 0.05 
37 Trace 
38 n 
39 
im 

11 

11 

41 
Stations 42-100 Blank 

% Recovery s .202 x 57.5 x 12.76 x 20 ■ 123.7 
•       24 

Total 12.78 

B-20 



MATERIAL: 

MASS DEPOSIT 

2 Fuel Oll, 1 Purple AIRSPEED: Constant at 57.3 mph (50 knots) 

ALTITUDE: 100 feet 

SWATH WIDTH: 480 feet 

DkTR:                  20 July 1962 

PLIGHT fi:       2 

SAMPLE LINE: 

j Inwlnd 

B 

TIME OP RELEASE: 0W9     hours 

DURATION: 23     seconds 

PLOW RATE: 24        QPM 

AIRCRAFT COURSE: 

STATION G.P.A.    STATION O.P.A. 
Stations 1»70 blank "~      *" 

STATION 0.P.A. STATION G.P.A. 
73 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
Qk 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

0.4 
1.1 
1.0 
1.0 
0.8 
0.4 
1.2 
1.0 
1,1 
0.8 
0.7 
0.6 
0,3 
0.2 
0.1 
0.1 
0.08 
0.05 
0.05 
0.05 
0.05 
0.02 
0.02 
Trace 

Stations 98-IOO blank 

Recovery m   .202 x 57»5 x 11.12 x 20 s 107.6 
24   "    " 

Total 11.12 
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MASS DEPOSIT 

MATERIAI.:   2 Fuel Oil, 1 Purple  AIRSPEBDi Conatant at 57.5 mph (50 knots) 

DATE:  20 July 19^2  ALTITUDEt        75  feet 

PLTaHT #:    3   i 

SAMPLE LINE:     C 

Irnrlnd SVATH WIDTH: 500 feet 

AIRCRAFT COURSE:    l80   degrees 

TIME OF RELEASE:   0505    hours 

DURATION: 20   seconds 

FLOH RATE: 24     OPM 

STATION 0.P.A. STATION Q.P.A. 
Stations 1-20 21 - 

22 Trace 
23 1.2 
24 1.0 
25 1.0 
26 0.7 
27 0.8 
28 0.9 
29 1.0 
30 1.0 
31 1.0 
32 1.0 
33 0.9 
34 0.8 
35 0.7 
36 0.4 
37 0.4 
38 0.3 
39 0.1 
40 0.08 
41 0.05 
42 Trace 
43 11 

44 n 
45 n 

46 11 

47 11 

48 . 

STATION Q.P.A. STATION Q.P.A. 

Stations 49=100 blank 

% Recovery ■ .202 x 57.5 * 13.33 x 16.96 «109.4 
-24 

Total 13.33 

i 
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MASS DEPOSIT 

MATERIAL: 1 Fuel 011t 1 Purple   AIRSPEED: Constant at 57.5 mph (50 knots? 

DATE:    20 July 1962  ALTITUDE:        73       feet 

PLIGHT #: 

SAMPLE LINE: 

TIME OF RELEASE: 

DURATION:   

PLOW RATE: 

Invlnd SWATH WIDTH: 

-2S22L hours 

2? seconds 

24 QPM 

5^0 

AIRCRAFT COURSE:  l80 

feet 

degrees 

STATION G.P,At    STATION G.P.A. 
Stations 1-5Ö blank   ~™ 

STATION Q.P.A. 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
33 

Trace 
n 

1.5 
1.0 
0.9 
0.7 
0.8 
0,9 
1.0 
1.0 
0.9 
0.7 

STATION G.P.A. 
1& "" 0.3 
85 0,1 
86 0.1 
87 0.1 
88 0.05 
89 - 

Stations 90-100 
blank 

$ Recovery s .202 x 57.5 x 10.0^ % 16,96  t 82.5 

Total 10.Of 
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MASS DEPOSIT 

MATERIAL: 2 Fuel Oil. I  Purple   AIRSPEED: Constant at 57.3 aph (50 knots) 

DATE:  20 July 1962           ALTITUDE: 50 feet 

FLIGHT #:  |    ; Inwlnd       SWAI 'H WIDTH: 

RAPT COOT 

5^0 feet 

SAMPLE LINE:        B        AIRC SE:  135 degrees 

TINE OF RELEASE:  0525   hours 

DURATION:         2^  seconds 

STATION Q.P.A. 

FLOW RATE:        24     0PM 

STATION Q.P.A.    STATION Q.P.A. STATION Q.P.A. 
Stations 1-6» blank 69 ' m 94  Trace 

70 0.6 95 
71 1.4 96 
72 1.1 97 
73 1.0 98  - 
7^ 0.7 Stations 99-100 
75 0.7 blank 
76 0.8 
77 0.9 
78 1.1 
79 0.9 
80 0.8 
81 0.8 
82 0.5 
83 0.5 
8k 0.3 
85 0.1 
86 0.1 
87 0.08 
88 0.05 
89 0.05 
90 0.05 
91 0.02 
92 0.01 
93 Trace 

% Recovery ■ .202 
^^ 

12.56 x 16 ill • lül'9 

Total 12.^6 
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MASS : DEPOSIT 

MATERIAL: 2 Fuel 0 LI, 1 Purple 

! Inwind 

B 

AIRSPEED: Constant at 57.5 mph (50 knots? 

DATE: 20 July 1962 ALTITUDE:        50 feet 

PLIGHT #:   6 SWATH WIDTH:     580 

AIRCRAFT COURSE: 135 

feet 

SAMPLE LINE: decrees 

TIME OP RELEASE:   0527 hours 

DURATION: 2^ seconds 

PLOV RATE: 2«f GPH 

STATION Q.P.A. STATION O.P.A. STATION O.P.A. STATION O.P.A. 
Station 1-10 blank 19 m 44   0.01 

20 m 45  0.01 
21 0.5 46   0.01 
22 1.2 47  0.01 
23 1.1 48   0.01 
24 1.0 49   Trace 
25 0.5 50    " 
26 0.9 51   - 
27 1.0 Stations 52-100 blank 
28 1.2 
29 1.1 
30 1.0 
31 0.9 
32 0.8 
33 O.B 
34 0.4 
35 0.4 
36 0.3 
37 0.3 
38 0.1 
39 O.I 
40 0.1 
41 0.08 
42 0.08 
43 0.02 

* Recove 

Total 

ry s .202 x 57.5 x 13.93 x 16.77 a 113.1 

i?.?? 

24 
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HASS DEPOSIT 

KATERIAL: 2 Fuel Oil, 1 Purple     AIRSPEED: Constant at $7.5 mph (50 knots) 

DATE;    20  July 196k ALTITUDE:        iOO       feet    ALTITUDE:   

PLIGHT #:  7     ; Crosswlnd    SWATH WIDTH:   

SkimS  LINE:  B AIRCRAFT COURSE: 

TIME OP RELEASE:    0605   hours 

DURATIOH: 21  seconds 

PI/» RAT?: 24     QPM 

100 

520 

ill 

feet 

degrees 

STATION Q.P.A. 
Station 1-72 blank 

STATION 0.P.A. STATION ft.P.A. 
75 
74 
75 
76 
77 
78 
79 
80 
81 
8i 
85 
84 
85 
86 
87 
88 
89 
90 
01 
92 
95 
94 
95 
96 
97 

Trace 
1.1 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
l.l 
1.0 
0.9 
0.9 
0.8 
0.4 
0.5 
0.2 
0.2 
0.1 
0.1 
0.08 
0.05 
0.05 
0.1 
0.08 

STATION 

99 
100 

Q.P.A. 
0.04 
0.05 
0.02 

Total 12.97 
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MASS DISPOSIT 

MATERIAL: 2 Fuel Oil, 1 Purple   AIRSPEED? Constant at 57,5 mph (50 knots) 

DA^:    20 July 1962 ALTITUDE: 100     feet 

PLIGHT #;   8   ; Crosswlnd SWATH WIDTH: 1100' feet 

SAMPLE LINE: B AIRCRAFT COURSE:    135   degrees 

TIME OP RELEASE:  3609    hours 

DURATION: 21   aeconds 

FLOW RATS: 24 QPM 

STATION Q.P.A.    STATION Q.P.A STATION G.P.A. STATION G.P.A. 
Stations 1-15 blank  16 ■ 41 0.7 56   C.02 

17 Trace 42 0.6 67   0.02 
18 n 43 0.5 68   0.02 
19 n 44 0.5 69   0.01 
20 ii 45 0.4 70  0.01 
21 ii 46 0.3 71  Trace 
22 II 47 0.2 72    " 
23 n 48 0,2 73  - 
24 II 49 0.1 Stations 74-100 
25 n 50 0.1 blank 
26 3.9 51 0.1 
27 0.9 52 0.08 
28 0.9 53 0.08 
29 0.9 54 0.08 
30 0.9 55 0.08 
31 l.l 56 0.1 
32 0.9 57 0,1 
33 0.8 58 0.08 
34 0.8 59 0,08 
35 0.8 6o 0.05 
36 0.8 61 0.05 
37 0.7 62 0.05 
38 0.6 63 0.02 
39 0.6 64 0,02 
40 0.6 65 0.02 

Total 16.87 
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MASS DEPOSIT 

MATEiIAL:  2 Fuel Oil. 1 Purple   AIRSPEED: Constant at 57.5 aph (50 knot») 

DATE:    20 July 1962  ALTITUDE:     75 feet 

PLIQHT #s  9 

SAMPLE LINE: 

TIMS OF RELEASE: 

DURATION:   

FLOW RATE: 

Inwlnd SWATH WIDTH:  5^0 feet 

AIRCRAFi' C0--1E:   ^5   degree» 

0623 hour» 

22 second» 

24 OPM 

STATIOM Q.P»A.    STATION P.P.A. 
Stations I-47 blank "" 

STATION O.P.A. STATION O.P.A. 
—55"" • 73  0.7 

49 Trace 74  0.8 
50 n 75  1.0 
51 n 76  1.2 
52 n 77  0.9 
53 tt 78  - 
54 u Stations 79-100 
55 ti Bl^nk 
56 0.05 
57 0.05 
58 0.06 
59 0.06 
60 0.08 
61 0.1 
62 0.1 
63 0.2 
64 0.3 
65 0.4 
66 0.5 
67 0.7 
68 0.8 
69 0.9 
70 0.9 
71 0.9 
72 0.8 

% Recovery s .202 » 57.5 » 11.44 x 20 «110.7 

Total 11.44 
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MASS DEPOSIT 

MATERIAL; 2 Fuel Oil. 1 Purple 

DATE:   20 July 1962 

PLIQHT #: 

SAMPLE LIME: 

TIME OP REI£ASE:  06 j   hours 

DURATION: 22   seconds 

PLOW RATE: 24      QPM 

AIRSPEED: Constant at 57,5 mph (50 knots 

ALTITUDE:   75     feet 

SWATH WIDTH: 

AIRCRAFT COURSE: 

520 

35 

feet 

STATION Q.P.il. STATION   O.P.A. 
1 0.1 26     iJi 
2 0.1 27      1.5 
3 0.2 28 
4 0.2 Stations 29-100 
5 0.2 
6 0.2 
7 0.3 
8 0.4 
9 OA 

10 0.4 
11 0.5 
12 0.4 
15 0.6 
W 0.6 
15 0.7 
16 0.7 
17 0.8 
18 e.9 
19 1.0 
20 i.i 
21 0.9 
22 0.9 
2) «.9 
2U 0.9 
25 0.9 

STATION G.P.A. STATION O.P.A. 

J< Recovery ■ .202 x 57.5 x 16,7 x 20 s 161.7 

Total 16.7 
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MASS DEPOSIT 

MATERIAL: 2 Fuel Oil, 1 Purple    AIRSPEBDJ Conatant at 57«$ mph (50 knots) 

DATE:   20 July 1962 ALTITUDE: — 50      feet 

FLIGHT #:  11 ; Invlnd SWATH WIDTH: 980      feet 

SAMPLE LINE: D AIRCRAFT COURSE: 45    degrees 

TIME OP RELEASE: _ 0637 hours 

DURATION: 22   seconds 

FLOW RATE: 24 GPM 

STATION G.P.A. STATION G.P.A. STATION G.P.A. STATION G.P.A. 
Station 1-2? blank 26 •> 51 0.1 76   1.2 

27 m 52 0.1 77  2.2 
28 Trace 53 0.2 78  - 
29 n 54 0.3 Stations 79-100 
30 n 55 0.3 blank 
31 ii 56 0.3 
32 ii 57 0.4 
33 it 58 0.4 
34 it 59 0.4 
35 n 60 C.5 
36 K 61 0.5 
37 n 62 0.5 
38 II 63 0.6 
39 n 64 0.7 
4o n 65 0.8 
41 0.01 66 0.8 
42 0.02 67 0.9 
43 0.05 68 1.2 
44 0.08 69 1.2 

L 45 0.08 70 1.4 
46 0.08 71 1.3 
47 0.1 72 0.9 
48 0.1 73 1.0 
49 0.1 74 0.9 
50 0.05 75 0.8 

% Recovery ■ .202 s 57.5 Y0-?7 » 18.41 «183.3 

Total 20.^7 
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MASS DEPOSIT 

MATERIAL:   2 Fuel Oil. 1 Purple AIR-PEED; Constant at 57.5 mph (50 knots) 

DATE:    20 July 1962  ALTITUDE: mmm 50       feet 

PLiaHT #:   12   i  Inwlnd    SWATH WIDTH:      520      feet 

SAMPLE LIME:        D AIRCRAFT COURSE: 15 degrees 

TIME OP RELEASE:   06k0       hours 

DURATION: 22 seconds 

FLOW RATE: 24    GPM 

STATIOM Q.P.A. STATION Q.P.A. 
"  1 0.01 2b   0.9 

2 0.01 27   1.3 
3 0.05 28 
U 0.02 Stations 29-100 
5 0.02 
6 0.01 
7 0.02 
8 0.04 
9 0.05 

10 0.08 
ll 0.2 
12 0.2 
13 0.3 
W 0.3 
15. 0.4 
16 0.5 
17 0.6 
18 <r.7 
19 0.8 
20 0.9 
21 0.9 
22 0.7 
23 0.7 
24 0.6 
25 0.7 

STATION Q.P.A. STATION Q.P.A. 

5« Recovery « .202 x 57.5 at mi at 18.41 s 98.1 
24 — 

Total   11.01 
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MATERIAL: Fuel Oil 

DATE: 20 July 1962 p.m.] 

PLIGHT #: <- 

SAMPLE LINE 

1    s Inwlnd 

C 

TIME OP RELEASE: 1115. hours 

DURATION: 18 seconds 

PLOW RATE: 24 QPM 

MASS DEPOSIT 

AIRSPEED: Constant at 57*5 mph (30 knots) 

ALTITUDE:        100      feet 

SVATH WIDTH: 240 feet 

AIRCRAFT COURSE:    l80   degrees 

STATION P.P.A.    STATION. Q«P.A. 
Stations 1-61 blank "^ 

STAnON G.P.A. 

63 0.2 
64 0.4 
65 0.3 
66 0.4 
67 0.7 
68 0.8 
69 0.7 
70 0.5 
71 0.5 
72 0.7 
73 0.5 
74 Trace 
75 

.16 - 
Stations 77-100 blank 

STATION G.P.A. 

% Recovery « .202 x 57.5 x 5.7 K 18.79 "51.8 
24 

Total 5.7 
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MATERIAL:    Fuel Oil 

DATE:     20 July 1962 (p.m.) 

FLIGHT #:    2 ;  Inwlnd 

SAMPLE LINE: C 

TIME OP RELEASE: 1118 hours 

DURATIOS; 28     seconds 

PLO¥ RATE: 2^        QPM 

MASS DEPOSIT 

AIRSPEED: Constant at ^J.^ raph (50 knots) 

ALTITUDE: 100      feet 

SWATH WIDTH: 

AIRCRAFT COURSE: 

5kO feet 

ISO   degrees 

STATION G.P.A. STATION G.P.A. 
1 0.1 ih      0.5 
2 0.1 27   0.3 
3 0.1 28  Trace 
k 0.1 29  - 
5 0.1 Stations 30=100 
6 0.1 
7 0.2 
8 0.2 
9 0.2 

10 0,2 
11 0.2 
12 0.2 
13 0-2 
14 0.2 
15 0.5 
16 0.5 
X7 0.7 
18 0.7 
19 0.8 
20 0.8 
21 0.7 
22 0.8 
23 0.7 
24 0.5 
25 0.5 

STATION G.P.A. STATION G.P.A. 

$ Recovery » .202 x 57*5 * 10.2 x 18.79 §92.8 
24    """^ 

Total 10.2 

B-33 
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MATERIAL; _ 

DATEI    20 July 1962 

MASS DEPOSIT 

Fuel Oil   ___  AIRSPEED; Constsnt at 37.3 mph (50 knots) 

.m,|  ALTITUDE; 73        feet 

FLIGHT #;  ?    ; InMlnd_ 

SAMPLE LINE;       C 

TIME OP RELEASE: 

DURATION; 

PLOW RATE: 

lljg 

SWATH WIDTH: _ 

AIRCRAFT COURSES 

hours 

seconds 

QPM 

460 

18© 

 feet 

degrees 

STATION G.P.A. STATION Q.P.A. STATION G.P.A. 
6'i «3 

62 Trace 
63 0.02 
64 0.08 
65 0.1 
66 0,1 
67 ®a 
68 ©.2 
69 0.4 
7® 0.7 
71 0.3 
72 0.5 
73 ©.3 
74 0.3 
75 0.4 
76 0.3 
77 0.7 
78 0.7 
79 0.6 
8© ©.6 
81 0.4 
82 W <t£> 

83 0.1 
84 Trace 
85 ti 

86 m 

STATION G,P.A. 

Stations 87«- 100 blank 

% Recovery » .202 % 37.3 x 7^5 % 20 »72.6 
2*! ~"' *" 

mal 7.3 
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MASS DEPOSIT 

MATERIAL:  Fuel Oil AIRSPEEDS Consttmt at 57.3 mph (50 knots) 

ALTITUDE; 75 feet 

SWATH WIDTH:     660   feet 

AIRCRAFT COURSE:  l8Q      degrees 

DATE:  20 July 1^6 2 (p.m.) 

PLIGHT it      k 

SAMPLE LINE: 

i  Invlnd 

C 

TIME OP RELEASE: __ 

DURATION: 

ll}p      hours 

27  seconds 

FLOW RAIE: 24      QPM 

STATION Q.P.A. STATION G.P.A.    STAT 
1 Blank 26 0.4 
2 n 27 0.4 
3 it 28 0,2 
4 n 29 0.3 
5 v: 30 0.1 
6 It 31 0.2 
7 m 32 0.2 
8 Trace 33 0.1 
9 n 34 0,1 

10 n 35 0.05 
il 0.04 36 0.05 
12 0.06 37 0.02 
13 0.1 38 0.05 
14 0.1 39 0.05 
15 0.2 40 0.04 
16 0.4 41 0.01 
17 0.4 42 Of 

18 0.5 Stations 43=100 blank 
19 0.7 
20 0.5 
21 0.6 
22 0.4 
23 0.2 
24 0.4 
25 0.2 

G.P.A.    STATION G.P.A. 

^ Recovery «a .202 x 57.5 x 7.07 x 20 B 68,4 

Total 7.07 
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MATERIAL: Fuel Oil 

DATS: 20 July 1962 (p. n.) 

FLIGHT #: 5   ; Inwlnd 

SAMPIS LINE :     C 

TIME OF K2LEASB: 1149 hours 

DURATION: 20 seconds 

FLOW RATE: 2* OFM 

MASS DEPOSIT 

AIRSPEED: Constant at 57.5 mph {50 knots) 

ALTITUDE: 50   feet 

SWATH WIDTH: 

AIRCRAFT COURSE: 

420 

180 

feet 

degrees 

STATION O.P.A.    STATION Q.P.A. STATION O.P.A.    STATION O.P.A. 
1 0.00 
2 0.08 
5 0.08 
4 0.08 
5 0.1 
6 0.1 

I 0.1 
0.2 

9 0.2 
10 0.3 
11 0.3 
12 0.4 
13 0.5 
14 0.7 
15 0.9 
16 0.9 
17 0.8 
18 0.8 
19 0.9 
20 0.9 
21 0.9 
22 0.5 
25 • 

Stations 24 -100 blank 

% Recovery • .202 x 57.5 s 9.82 T. 17.32 ■ 82.3 

Total 9.82 
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MATERT4L:  Fuel Oil 

MASS DEPOSIT 

AIRSPEED: Constant at 57*5 mph (30 knots) 

DATE:   20 July 1962 (p.i a.) ALTIT 

SUfA'P' 

ÜDE: 50 feet 

PLIGHT #:  6    ; Irwlnd WIDTH: 720 feet 

SAMPLE LIME:       C AIRCRAPT COURSE;  l80 degrees 

TIME OP RELEASE:   1152 hours 

DUBATION:       20   seconds 

PLOW RATE:       24 GPM 

STATION G.P.A,    STATION O.P^A STATION Q.P.A. STATION G.P.A, 
Stations 1-36 blank   37 19 62 0.4 

38 Trace 63 0.5 
39 ti 64 0.6 
UO ii 65 0.7 
m 0.02 66 0.8 
42 0.02 6? 0,7 
43 0.02 68 0.6 
44 Trace 69 0.5 
45 II 70 0.6 
46 ti 71 

o!8 47 0.02 72 
48 0.02 73 0.7 
49 Trace 74 0.5 
50 0.02 75 - 
51 0.01 Station 76-100 oT.uk 
52 0.01 
53 0.01 
>4 0.01 
■J3 0-03 

0.05 
o.cs 

'>"■> 0.1 
A 0.2 
,0 0.3 
1 0.4 

/.' ..\-wC every « .202 * ?.W. x ?.42 x 17.?2 « 79.0 w 
Total 9.42 
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MATERIAL:   Fuel Oil 

DATE:      21 July 1962 

PLIGHT #:   1 ; Inwlnd 

SAMPLE LINE: B 

TIME OF RELEASE: OW3 hours 

DURATION: 18 seconds 

FLOW RATE: 24 GPM 

MASS DEPOSIT 

AIRSPEED: Constant at 57.5 mph (50 knots) 

ALTITUDE:    . 100      feet 

SWATH WIDTH: 620 feet 

AIRCRAFT COURSE: ÜL degrees 

STATION O.P.A. STATION Q.P.A.    STATION O.P.A.    STATION G.P.A. 
1 Blank 2i> O.B 
2 n 27 0.8 
3 n 28 0.7 
4 11 29 0.6 
5 n 30 0.4 
6 n 31 0.4 
7 n 32 0.2 
8 n 33 0.2 
9 H 3* 0.2 

10 M 35 0.2 
11 II 36 0.1 
12 II 37 0.1 
13 • 38 0.08 
in Trace 39 0.08 
15 n 40 0.05 
16 11 41 0.05 
17 0.5 42 0.02 
18 0.9 43 Trace 
19 0.6 44 n 

20 0.7 45 11 

21 0.5 46 • 

22 0.6 Stations 47-100 blank 
23 0.8 
24 0.8 
25 0.8 

% Recovery « .202 x 57.5 x 11.18 x 17.82 ■ 96.4 
2^" 

Tota] . 11.18 

i 
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MATERIAL:   Fu^l Oil 

DATE:    21 July 1962 

PLIGHT #:   2   : Inwlnd 

SAMPLE LINE:        B 

TIME OP RELEASE:  0^5 

DURATION:          20 

noura 

seconds 

PLOW RATE:        24 GPM 

MASS DEPOSIT 

AIRSPEED; Constant at Sy.jj mph (50 knots) 

ALTITUDE:        100 

SWATH WIDTH: 

AIRCRAFT COURSE: 

620 

feet 

feet 

315     degrees 

STATION G.P«At    STATION G.P.A. 
Stations 1-65 blank 

STATION 
—ST*" 

Q,P>A, STATION G.P.A. 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

Trace 
ti 

0.9 
0.9 
0.8 
0.8 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.6 
0.6 
0.4 
0.3 
0.2 
0.2 
0,2 
0.2 
0.2 
9.1 
0.1 
0.05 

91 
92 
93 
94 
95 
96 
97 
98 
99 

0.03 
0.02 
Trace 

% Recovery « .202 %  57.5 x 11.0 x 17.82 « 94.9 

Total 11.0 
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MASS DEPOSIT 

MATERIAL:   Fuel Oil AIRSPEED: Constant at 57.5 mph (50 knots 

DATE:   21 July 1962 ALTITUDE: 

SWATH WIDTH: 

AIRCRAFT COURSE: _ 

75       feet 

PLIOHT #:    3   ; Inwlnd 680      feet 

"AMPLE LINE:        C 360    degrees 

TIME OF RELEASE:    0303   hours 

DURATION:           25 second« 

PLOW RATE:           24    CPM 

STATION G.P.A.    STATION Q.P.A. STATION Q.P.A. STATION Q.P.A. 
Stations 1-4« blank ^9 • 7*       0.7 

50 Trace 75  0.8 
51 n 76  0.9 
52 11 77  0.8 
53 11 78  0.8 
54 3.01 79  0.9 
55 0.04 80  0.9 
56 0.05 81  0.9 
57 0.05 82  0.9 
58 0.06 83  0.03 
59 0.06 84  Trace 
60 0.08 85  - 
61 0.08 Stations 86-100 
62 0.08 blank 
63 0.1 
64 0.1 
65 0.2 
66 0.2 
67 0.3 
68 0.4 
69 0.4 
70 0.5 
71 0.5 
72 0.6 
73 0.6 

$ Recovery ■ .202 x 57.5 x 12.06 x 17.82 ■ 104.0 

Total 12.06 
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MATERIAL: Fuel Oil 

DATE: 21 July 1962 

PLIGHT #: 4 j Inwind 

C SAMPLE LINE: 

TIME OF RELEASE: 

DURATION: 

0505  hours 

20    seconds 

PLOtf RATE: 24 GPM 

MASS DEPOSIT 

AIRSPEED: Constant at 57.5 roph (50 knots) 

ALTITUDE:       75 feet 

SWATH WIDTH:     560        feet 

AIRCRAFT COURSE:  360 

STATION Q.P.A.    STATION Q.P.A.    STATION Q.P.A.    STATION G.P.A. 
"""1 BKük      '26  ' 0.8 

2 "        27   0,8 
3 "        28  0.8 
4 "       29  0.8 
5 - 30  0.8 
6 Trace      31  0.8 
7 "        32  0.9 
8 "        33  1.0 
9 "        34  Trace 
10 0.02       35 
11 0.05       Stations 36-100 blank 
12 0.06 
13 0.08 
14 0.08 
15 0.08 
16 O.l 
17 0.1 
18 0.2 
19 0.2 
20 0.2 
21 0.3 
22 0.4 
23 0.5 
24 0.6 
25 0.8 

% Recovery s .202 x 57.5 x 10.4? x 17.82 «90.3 
24 

Total 10.47 
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NASS DEPOSIT 

MATERIAL:  Fuel Oil AIRSPEED: Constant at 57.5 nph (50 knots) 

OATS:      21 July 1?62 ALTITUDE; _ P feet 

PLIGHT #:    J5  ; Inwind SWATH WIDTH:     5^0 

AIRCRAFT COURSE:  3^0 

feet 

SAMPLE LINE:       C degrees 

TIME OP RFLEASE:   0519    hours 

DURATION:        22   seconds 

PLOW RATE:        2k                 OPM 

STATION O.P.A.    STATION Q.P.A. STATION G.P.A. STATION O.P.A. 
Station 1-50 blank 51 Trace 76  0.7 

52 n 
77  1.0 

53 0.05 78  l.O 
54 0.05 79  Trace 
55 0.08 80 
56 0.08 Stations 81-100 
57 0.08 blank 
58 0.08 
59 0.1 
60 0.1 
61 0.2 
62 0.2 
63 0.2 
64 0.2 
65 0.3 
66 0.3 
67 OA 
68 0.4 
69 0.6 
70 0.8 
71 0.7 
72 0.9 
73 0.8 
7^ 0.7 
75 0.8 

^ Recovery ■ _, 202 x 57.5 x 
^ Zk 

10.82 x 17. J2 - 90.7 

Total 10.82 

B-42 



MATERIALS Puel Oil 

DATE:      21 July 1962 

PLIGHT #:   6 

SAMPLE LINE: 

; Inwlnd 

C 

TIME OP RELEASE: 0521 hours 

DURATION: 22 seconds 

PLOW RATE: 24 GPM 

MASS DEPOSIT 

w AIRSPEED: Constant at 57«5 mph (50 knots) 

ALTITUDE;  50 feet 

SWATH WIDTH: 5^0 

AIRCRAFT COURSE: 360 

feet 

degrees 
n ■■ iJfcm ■ am      ' 

STATION G.P.A. STATION G.P.A. STATION G«P.A. STATION G.P.A. 
1 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Trace 
n 
11 

« 
n 

0.05 
0.05 
0.05 
0.05 
0.05 
0.08 
0.08 
0.1 
0.1 
0.1 
0.2 
0.2 
0.4 
0.6 
0.8 
0.8 
0.8 
0.9 
0.8 
0.7 

26 
27 
28 
29 

0.9 
1.0 
0.5 

Stations 30»100 blank 

Total 9.31 
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MATERIAL:  Fuel Oil 

DATE:   21 July 1962 

MASS DEPOSIT 

II    A1BSPEBD: Constant at 57,5 mph ($0 knot») 

  ALTITUDE:      100 feet 

FLIGHT #: » Inwlnd 

SAMPLE LINE: B 

TIME OP REIBASE:   0601    hoars 

DURATION: 25  seconds 

FLOW RATE: 24    OPM 

SWATH WIDTH: Ä feet 

AIRCBAFT COURSE:   315    degrees 

STATION Q.P.A. STATION Q.P.A.         3' 
1 'Manic 2t> C.5 
2 n u 0.4 
5 N 0.05 
4 « 29 Trace 
5 n 30 n 

6 n 31 n 

7 H 32 it 

8 m 33 n 

9 Trace 34 n 

10 n 35 w 

11 n 36 II 

12 0.05 
% 

n 

13 0.08 . 
14 0.1 Stations 39-100 blank 
15 0.3 
16 0.5 

11 0.9 
0.9 

19 0.6 
20 0.6 
21 0.6 
22 0.5 
23 0.6 
24 0.8 
25 0.6 

STATION Q.P.A. STATION hLL 

% Recovery • .202 x 57.5 x 8^ x 20 «78.2 

Total 8.08 
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MATERIAL: Fuel Oil 

DATE: 21 July 1^62 

PLIGHT #:  8 

SAMPLE LINE: 

I  Irnrind 

B 

TIME OP RSIÄASE:  0604 

DURATION:  20 

PLOW RATE:      2t 

MASS DEPOSIT 

  AIRSPEED; Constant at 57»5 mph (30 knots) 

ALTITUDE:     100 feet 

hour.? 

seconds 

GPM 

SWATH WIDTH: 320 

AIRCRAFT COURSE: 

feet 

315        degrees 

STATION O.P.A.    STATION O.P.A. STATION O.P.A.    STATION G.P.A. 
Stations iJi? biahic WJ m 

U9 Trace 
50 n 

51 n 

52 ii 

53 0.02 
5^ 0.05 
55 0.05 
56 0.08 
57 0.05 
58 0.05 
59 0.1 
60 0.1 
61 0.2 
62 0,3 
63 OA 
64 0,5 
65 0.8 
66 0,7 
67 0.7 
68 0,6 
69 0,6 
70 0.5 
71 0.7 
72 0.9 
73 0.7 
71 0.1 
75 0,05 
76 » 

Stations 77-100 blank 

# Recovery s .202 x 57.5 x 8.25 x 20 = 79.9 
& 

Total 8.25 
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DATE:  19 July 1962 

MASS MSDIAN DIAMETER 

SPREAD FACTOR: 6.0 

PLIQHT #: 

SAMPLE LINE: 

PLOW RATE: 

Itwlnd 2.2 CONVERSION FACTOR: ^ 

PAPER:      Kromekote (Red) 

24 OPM     SPRAY MATERIAL: Purple 

MMD   ■   Spot D-BME 
Spread Factor x Gonv. Factor 

Spherical Drop Size ■ Spot Dla. 
Spread Factor 

Sta. Drop # Size Sta.  Drop #  Size 
21 1 5200 
21 . 2 4600* 
21 3 4500 
21 4 4300 
21 5 4200 
21 6 4100 ■■ 

21 7 3900 
21 8 3800 
21 9 3700 
21 10 3600 
21 11 3500 
21 12 3400 
21 15 3200 
21 IK 3100 
21 15 3000 

a 

B-46 

MMD ■ 4600 " 348 micron» 
13.2 

Max. Sph. Dla. ■ 5200 ■ 866 microns 

Mln. Sph. Dla. ■ 300 • 50 microns 

i 
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DATE:   2C July 1962 

PLIGHT #:    2    ; Inwlnd 

SAMPLE LINE:       B 

PLOW RATE:      24 GPM 

MASS MEDIAN DIAMETER 

SPREAD FACTOR: 6.0 

CONVERSION FACTOR:     2.2 

PAPER:  Kromekote (Red) 

GPM SPRAY MATERIALS Fuel Oil. 1 Purple 

HMD B Spot D-max 
1 Spread Factor x Conv. Factor 

Spherical Drop Size « Spot Dia. 
spread Factor 

Sta. Drop # Size Stä. Drop | Siz? 
7« 1 4300 
78 2 4100 
78 3 UOOO 
78 4 3900 
78 5 3600* 
78 6 3500 
70 7 3300 
78 8 3200 
78 9 3100 
78 10 3000 
78 11 2900 
73 12 2800 
78 13 2700 
78 If 2600 
72 15 2500 

MMD « 3600 a 273 micros« 
13.2 

Max. Sph. Dla. » 4300 • 716 microns -r- 
Mln. Sph. Dla. a 300 a 50 microns 300 
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MASS MEDIAN DIAMETER 

DATB: 20 July 1962 SPREAD FACTOR;  6^ 

PLIGHT #: 8     ; Inwlnd      CONVERSION FACTOR:    2.2 

SAMPLE LINE: <  B   ra_     PAPER:    Kromekote (Red) 

PLOW RATE: Zk GPM  SPRAY MATERIAL: 2 Fuel Oil« 1 Purple 

MMD s Spot ^«Kaac 
Spread Factor x Cony. Factor 

Spherical Drop Size s Spot Pia, 
Spread Factor 

Sta.  Drop #  Slge       Sta.  Drop #  Slsa 

1 

26 ' r 4300 
26 2 3500* 
^ 3 3300 
3»^ 4 3200 
26 5 3100 
ZC s 

0 3000 
26 7 2900 
27 8 2700 
27 9 2600 
27 10 2306 
27 11 2100 

MMD s 359,0 ■ 265 microns 
13.2 

Max. Sph. Dla. •» 4300 ■ 716 micron» 

Min. Sph. Dla. £ 300 8 50 microns 
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DATE:   21 July 1962 

FLICHT #: 

SAMPLE LIME:  B_ 

PLOW RATE:      Zk 

Invlnd 

MASS MEDIAN DIAMETER 

SPREAD PACTOR: 6.0 

CONVERSIÖI FACTOR1 2.2 

PAPER: Kromekote (Red} 

GPM SPRAY MATERIAL:  Fuel Oil 

MMD » Spot D-'Max 
Spread Pac tor x Conv, Fac tor 

Spherical Drop Size a Spot Pia. 
Spread Factor 

Sta. Drop # Size 
17 "   1 " '^300 
17 2 3500 
17 3 3100* 
17 * 3000 
17 5 2800 
17 6 2700 
17 7 2600 
17 8 2500 
17 9 2400 
16 10 2300 
16 11 2?.00 
l6 12 2100 

MMD s 31OO a 235 microns 
13.2 

Max. Sph» ■ u » 43OO B 7l6 microns 

Mln. Sph, Dla, a 300 «» 50 microns 
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PATS; 

MASS MEDIAN DIAMETER 

21 July 1962  IPREAD FACTOR:     6.0 

PIIOHT #:   8 

SAMPLE LINE: 

PLOW RATE: 

Inwlnd 

B 

24 

CONVERSION FACTOR:  2.2 

PAPER:    Kromekote (Red) 

GPM SPRAY MATERIAL: Fuel Oil 

MMD a Spot D-max 
Spread Factor x Conv. Factor 

Spherical Drop Size * Spot Pia. > 
Spread Factor 

Sta.  Drop #  Size Sta.  Drop #  Size 
72 1 3506* 
72 2 3300 
72 7 3200 
72 4 3100 
72 5 2900 
72 6 2700 
72 7 2500 
72 8 2400 
72 9 2300 
72 10 2200 

MMD ■ 3500 S 265 microns 
13.2 

Max. Sph. Dla. « 3300 ■ 583 microns 

Mln. Sph. Dla. a 300 « 50 microns J00 
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APPENDIX C 

CORRECTIONS FOR SWATH WIDTH AND PERCENT RECOVERY 



CORRECTIONS FOR SWATH WIDTH AHP PERCENT RECOVERY* 

Swath width corrections, tor determining the Interval (distance in 
feet) between sampling stations, total swath widths, effective swath 
widths and percent of recovery of the spray released from the aircraft, 
are necessary when either the angle (greater than 15°) of wind direction 
or spray release are not perpendicular with the sampling line. 

In the Illustration below with a 30° angle of wind from the perpendi- 
cular to the sampling line, it can be calculated that the corrected distance 

PATH 
-WIUD DIR. 30° 

FLX 

20 ft 30o 
-* M1 

CoftQeCTBD     J* 

CöS. 3ööXiÖ- n.3lFT. 

LiNB 

between the stations is 17.32 ft instead of 20 ft. If the effective swath 
at 1.5 gpa was 200 ft the corrected swath width would be 173.2 ft. 

The corrected distance between stations iu  important for the calcula- 
tion of the percent recovery of the spray mateyiai. 

The formula used for percent recovery was: 

% Recovery ■ .202 x Airspeed x Total Deposit x Station Interval 
Plow Rate in (IPM 

In several instates the percent recovery was in excess of 100^. This 
can be due to estimating the deposit too high or Inaccurate wind direction 
data, aircraft heading off of inwind and/or air turbulence obtaining over 
the grid sonie 2000 ft from the "met" station. 

Accuracy in measuring wind direction and velocity at various altitudes 
is very important during spray fall. 

* Prepared by MrTw". B. Johnson 

C-2 



APPENDIX D 

SCHEDULE AND SUPPORT 

_ 



TEST OBJECTIVES: 

TEST SITES: 

EQUIPMENT: 

SPRAY MATERIALS: 

AIRSPEED: 

ALTITUDES: 

(SAMPLE) 
HIDAL SPRAY TEST 
Project #§071W 

Flight Scheduled 19 July 1962 
and daily thereafter 

Depositisn» swath width and particle size determinations 
of spray solutions to be made from in-flight releases at 
various altitudes. 

Field #2 for ground flow rate determinations; Range 52 
South for flight testa. 

HIDAL mounted on helicopter, HUS-l, number 1^5786. 

It is proposed to test three solutions to determine the 
flow rates of these solutions in the following order; 

1. Purple 

2. 1 Purple - 2 Fuel Oil 

3. Fuel Oil 

50 knots (all flights - constant). 

100, 75, 50 feet. 
(Subject to revision depending on weather and wind 
velocities. The highest altitude will be flown first 
and will be inwind flights. Crosswind flights will 
be made at 75 and 100 feet if winds of 8 mph or less 
are obtained. The higher the wind velocity, the lower 
will be the altitude. Decisions will be made by the 
controller and Instructions communicated by him to the 
pilot.D 

APQC SUPPORT REQUIRED: 

METRO: 1 observer to be in place at Range 52-S at 0350 hours 
capable ©f providing temperature, dew point, wind speed, 
wind direction during test period at ground level; 
temperature, wind direction and velocity at 50, 75, 100, 
and 125 ft altitude. Of this information the Wind 
direction at the altitude is m®st important in order to 
select the most appropriate sample line. For the first 
run this inlcrmation is required at least lO^minutes in 
advance"""""' """'""—'"""^ -^ ~ ~ ■"■* Subsequently all met measurements will 
commence at the time of spraying on each run and be 
completed and available to the controller as soon as 
possible. The time period of obtaining the met informa- 
tion will als© be, recorded, example 0335 to 0440 hours. 

n,? 

^ 

J 



COMMUNICATIONS: 

TRANSPORTATION 
REQUIRED: 

AIRCRAFT #: 

LOAD INFORMATION: 

FERRY INFORMATION: 

DOSBMENT: 

MISSION NUMBER: 

2 mobile air/ground communications units to be in 
place at 0350, Range 52-S, or 4 Walkie Talkie radios 
if available. 

5 Jeeps w/drlvers, source Array personnel, will pick 
up personnel at quarters, provide transportation to 
mess hall, test site and return. 

1^5786 

2 drums of Purple, loaded at Field #2, after static 
test completed on 18 July 19^2. 

Aircraft will return and land at Field #2 for servicing 
and static testing. 

Mass median diameter particle size estimate of mass 
deposit. The results to be plotted on graph paper 
for analysis. 

D-3 
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COORDINATION SCHEDULE 

PIJQHT GREW 

Wake Up 
Transp Mess Hsil 
Breakfast 
Transp to Range 
Take Off 
Live Run 
Land at Field #2 

LABORATORY CREW 

0230 
02^5 
0250 
0315 
0*20 
0430 
0700 

PIEUD CREW 

Wake Up 0230 
Transp Mess Hall 02*5 
Breakfast 0250 
Transp to Range 0315 
Set Up Range 0350 
Ist Run 0*30 
Depart Range 0630 
Arrive Test Ops 071f 

WORK SCHEDULE: 0700 to 1700 hours or as demanded. SCHEDULE OP EVENTS: Daily 

Mass Deposit Flight. 

1. Assay cards for deposit rate. 
2. Tabulate data. 
3. Graphical Representation of data. 
k. Ascertain swath vidth. 
5. Calculate % of recovery of spray. 

Mass Median Diameter Flights. 

1. Determine 5 largest droplets having no mere than 200 mm difference. 
2. Select largets of the group and apply formula mad ■ D-^ax 

VXzTS 
3. Determine droplet size spjctrum - largest to smallest droplet, 

measurable. Divide by Sf 6.0 to convert to spherical drop slse. 

Jeep and Truck Drivers 

1. 

2. 

3. 

4. 

5. 

6. 
7. 

All vehicles to have fuel and oil checks made on the day before an 
early morning departure. 
The li ton truck will be first to report to building U96 in the 
morning and from there it will depart to Test Ops to lead, then to 
mess hall. 
The Jeeps will report to building 496 for pick up of personnel and 
then depart directly to mess hall. 
Upon arriving at test area Jeeps and crews working sample line will 
form to the rear of the li ton truck for pick up of plates. 
On completion of days tests the l\ ton truck will depart to Test Ops, 
to unload equipment. 
Jeeps will depart test area and proceed to Test Ops. 
All vehicles needing washing will depart froa Test Ops, and proceed 
to motor pool, after vehicles are washed, personnel will return to 
Test Ops. 

< 



APPENDIX E 

GRAPHIC PRESENTATIONS 
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